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COMBINED CLUTCH-BRAKE MECHANISM 

FIELD OF THE INVENTION 

The present invention relates to a clutch and brake com 
bination for mechanical presses and other preSS-forging 
machines. More particularly, the present invention relates to 
a combined clutch and brake apparatus having an extended 
Service life and providing improved accessibility for main 
tenance. 

BACKGROUND OF THE INVENTION 

Combined clutch and brake mechanisms are used for 
driving power presses in which the movement of a crank or 
eccentric Shaft must be stopped immediately after the clutch 
is disengaged. Combined clutch and brake mechanisms are 
designed Such that, when the clutch is engaged, the brake is 
automatically disengaged, and, when the brake is engaged, 
the clutch is automatically disengaged. 

Combined clutch and brake mechanisms utilize friction 
linings or friction elements which are engageable with a 
clutch disk and a brake disk. Friction elements undergo 
extensive wear during use and frequently must be replaced. 
Friction element wear is particularly problematic because 
any variation in the clearance between the friction element 
and the clutch disk Seriously affects the proper functioning 
of the clutch. Similarly, any variation in the clearance 
between the friction element and the brake disk seriously 
affects the proper functioning of the brake. As a 
consequence, a prescribed clearance between the linings and 
the disks must be maintained to enable the combined clutch 
and brake mechanism to operate properly. 

Existing combined clutch and brake mechanisms are 
difficult to Service. Adjusting the clearances between the 
friction elements and the brake and clutch disks on those 
mechanisms requires numerous time-consuming steps. 
Replacing worn friction elements is also a time-consuming 
proceSS. To replace a friction elements, the entire mechanism 
must be completely disassembled, the friction elements 
replaced, and the mechanism must then be reassembled. 
Consequently, existing combined clutch and brake mecha 
nisms are Subject to Significant down time. 
A need therefore exists for a combined clutch and brake 

mechanism that permits the clearances between the friction 
elements and the clutch and brake disks to be quickly and 
easily adjusted and allows worn friction elements to be 
efficiently replaced. 

In addition, existing combined clutch and brake mecha 
nisms are prone to mechanical failure as the difficulties in 
accessing the friction elements unduly delays their replace 
ment. This is particularly problematic where one of the 
Sealing collars which Secure the piston in the casing of the 
pneumatic cylinder fails and the piston is no longer able to 
move the clutch into an engagement position. 
A need exists for a combined clutch and brake mechanism 

that allows for easy maintenance of parts requiring replace 
ment. 

During operation, frequent adjustments must be made to 
the length of the piston Stroke in the pneumatic cylinder of 
a combined clutch and brake mechanism. Existing combined 
clutch and brake mechanisms require that the entire mecha 
nism be disassembled before the stroke length can be 
adjusted and reassembled after the adjustment is made. This 
also is time-consuming and Subjects existing clutch and 
brake mechanisms to Significant down-time. 

Therefore, a need exists for a combined clutch and brake 
mechanism having an increased Service life and having 
improved performance, particularly under emergency con 
ditions. 
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DESCRIPTION OF THE PRIOR ART 

Applicant is aware of the following U.S. Patents concern 
ing combined clutch and brake mechanisms for mechanical 
presses and other press-forging machines. 

U.S. Pat. No. Inventor Issue Date Title 

CLUTCHAND 
BRAKE 
COMBINATION 
AIR COOLED 
COMPACT 
CLUTCH 
AND BRAKE 
COMBINED 
COUPLING 
AND BRAKE 
MECHANISM 

3,432,014 Iwamatsu et al. Feb. 20, 1967 

3,200,917 Herr et al. May 14, 1963 

3,469,664 Ortlinghaus et al. July 13, 1967 

An existing clutch and brake combination is disclosed in 
U.S. Pat. No. 3,432,014. The U.S. Pat. No. 3,432,014 
mechanism consists of a brake thrust disk, a pressure disk, 
a clutch thrust disk, a pneumatic cylinder having a body with 
movable pistons each Sealed by Sealing collars, an axially 
movable frictional driving clutch disk having friction 
elements, an axially movable frictional driving brake disk 
also having friction elements, and a unit consisting of an 
adjustment nut having a locking device to prevent axial 
rotation for StepleSS adjustment of clearances between the 
frictional driving clutch disk and the frictional driving brake 
disk to compensate for wear of the friction elements. 
The U.S. Pat. No. 3,432,014 mechanism has numerous 

disadvantages including a short Service life and difficult 
maintenance conditions during the operation of the mecha 
nism. First, because both the brake thrust disk and the clutch 
thrust disk have Substantially larger diameters than the disks 
of other clutch and brake mechanisms, the brake thrust disk 
and the clutch thrust disk are exposed to increased moments 
of inertia. Those forces reduce the life span of the mecha 
nism. Second, the location of the pneumatic cylinder pistons 
in the friction assembly is problematic for Servicing a worn 
out or failed Sealing collar. To replace a Sealing collar, the 
unit must be completely disassembled and the pneumatic 
pitons removed before the Sealing collars can be accessed. 

In addition, installation of the unit for StepleSS adjustment 
of clearances between the frictional disks in the clutch and 
the brake using an adjustment nut interacting with the 
working shaft and the pneumatic cylinder casing is imprac 
tical and results in reduced Service life of the mechanism. 
Frequent alternating loads, 40-50 per minute, during Single 
engagements of the friction assembly causes the forces from 
the pneumatic cylinder to be transferred through the pneu 
matic cylinder base to the threaded connection of the Small 
diameter adjustment nut to damage its threads. The damage 
to the threads loosens the threaded connection and results in 
a reduction of the Service life of the mechanism and a 
decrease in the reliability of the performance of the mecha 
S. 

Another existing clutch and brake combination is dis 
closed in U.S. Pat. No. 3,200,917. The U.S. Pat. No. 
3,200,917 mechanism has a hub and the following parts 
kinematically connected with it: a brake thrust disk, a 
preSSure disk, a clutch thrust disk, a pneumatic cylinder 
having a movable pistons positioned inside a casing and 
Sealed by collars, an axially movable frictional driving 
clutch disk having friction elements, an axially movable 
frictional driving brake disk, and a unit for StepleSS adjust 
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ment of changing clearances between the frictional driving 
clutch disk and the frictional driving brake disk resulting 
from wear to the friction elements. 

The U.S. Pat. No. 3,200,917 mechanism has numerous 
disadvantages. This mechanism has a short Service life as a 
result of the need for frequent replacements of the pneumatic 
cylinder Sealing collars. The Sealing collars are prone to 
disintegration and failure as a result of exposure to excessive 
heat radiating through the pressure disks connected to the 
piston body. The excessive heat is created during accelera 
tion and braking of the driven parts when the clutch and 
brake mechanism is engaged. 

Furthermore, the imperfection and the complexity of the 
design of this clutch and brake mechanism makes its Service 
during operation very difficult. In order to replace a worn out 
or failed Sealing collar, it is necessary to perform labor 
intensive disassembly and then reassembly of most of the 
main parts of the clutch and brake mechanism. 

The U.S. Pat. No. 3,200,917 mechanism has the brake 
thrust disk positioned at the protruding end of a long shaft 
anchored in the clutch thrust disk. This serves as a cantilever. 
The frequent alternating loads, 40-50 per minute, during a 
Single operating mode of the friction assembly weakens the 
mounting and results in a reduction of the Service life of the 
mechanism and a decrease in the reliability of the perfor 
mance of the mechanism. 

In addition, the Small diameter of the pneumatic cylinder 
in the U.S. Pat. No. 3,200,917 requires that the clutch and 
brake mechanism operate at high compressed air pressures 
in the air pipes. The pressure must be no less than 5.5-6.0 
atmospheres in order to provide the required amount of 
torque and a Sufficient braking moment of the combined 
clutch and brake mechanism. 

Finally, locating the braking Springs only a short distance 
from the central axis of the unit limits the number of Springs 
that can be used. Because of the Space restriction, not more 
than 5 or 6 Springs can be installed. Consequently, the Small 
number of Springs limits the amount of braking torque that 
can be generated which reduces the reliability and Safety of 
the combined clutch and brake mechanism. 

A further existing clutch and brake combination is dis 
closed in U.S. Pat. No. 3,469,664. The U.S. Pat. No. 
3,469,664 mechanism has a hub non-rotatably mounted on 
a shaft which is driven intermittently by the clutch mecha 
S. 

The U.S. Pat. No. 3,469,664 mechanism has the same 
disadvantages as those described about the U.S. Pat. No. 
3,200,917 mechanism. In addition, the absence of a unit for 
StepleSS adjustment of changing clearances between the 
frictional driving clutch disk and the frictional driving brake 
disk resulting from wear to the friction elements leads to an 
increase in the distance the pistons travel. The increased 
piston travel leads to an increase in the length of the brake 
Springs during the braking period of the driven parts. This 
results in a decrease in the amount of braking torque 
achievable by the combined clutch and brake mechanism. 
Consequently, the low level of braking torque reduces the 
Safety of the mechanism during emergency operations. 

Applicant is also aware of the following foreign patents 
concerning clutch mechanisms and brake mechanisms for 
mechanical presses and other press-forging machines. 
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Pat. No. Country Inventor Issue Date 

1,019,247 Great Britain Herr et al. Nov. 9, 1962 
1,207,725 Germany Herr et al. Nov. 9, 1961 
451,613 Switzerland Ortlinghaus et al. July 10, 1967 
1,172,578 Great Britain Ortlinghaus et al. July 14, 1967 
O11805 Germany Ortlinghaus et al. July 14, 1966 

British Patent No. 1,019,047 and German Patent No. 
1,207,725 correspond to U.S. Pat. No. 3,200,917. 
Swiss Patent No. 451,613, British Patent No. 1,172,578 

and German Patent Application No. 011,805 correspond to 
U.S. Pat. No. 3,469,664. 

SUMMARY OF THE INVENTION 

The present invention overcomes the shortcomings of 
existing clutch and brake mechanisms by providing a com 
bined clutch and brake apparatus that can operate Safely and 
efficiently for extended periods of time without requiring 
Significant time-consuming Service. 
The combined clutch and brake apparatus of the present 

invention includes a brake thrust disk, a pressure disk, a 
clutch thrust ring, and a pneumatic cylinder kinematically 
connected to a hub. The hub is non-rotatably mounted on a 
shaft that is driven intermittently by the clutch. 
The brake thrust disk is positioned at an end of the hub 

opposite the pneumatic cylinder. The brake thrust disk forms 
an outer Surface of the invented combined clutch and brake 
apparatus. Between the brake thrust disk and the pneumatic 
cylinder, a preSSure disk is mounted on Splines on the outer 
Surface of the hub which allow the pressure disk to move 
axially along the length of the hub. 
The pneumatic cylinder includes a casing Slidably 

mounted on the hub and a movable piston positioned in an 
annular cavity formed by the casing. In the present 
invention, the pneumatic cylinder is oriented Such that the 
casing is adjacent to the pressure disk. The piston therefore 
Serves as the other outer Surface of the invented combined 
clutch and brake apparatus opposite the brake thrust disk. 
Consequently, no additional housing is necessary for either 
Side of the invented clutch and brake apparatus. This allows 
easy access for Service from either end of the apparatus. 

Sealing collarS Seal an internal Space between the piston 
and the casing. Because Sealing collars are prone to failure, 
the present invention permits the Sealing collars to be readily 
accessed and, therefore, efficiently replaced. The orientation 
of the pneumatic cylinder allows the Sealing collars to be 
accessed without requiring the pneumatic cylinder to be 
removed from the apparatus. 

Furthermore, the invented apparatus has both Superior 
ventilation capabilities and a low inertia. This allows the 
present to operate at over one hundred engagements per 
minute well above the performance levels of existing com 
bined clutch and brake mechanisms. 

During normal operation, a compressed gas is fed into the 
internal Space between the piston and the casing. This causes 
the piston to move axially away from the casing. Because 
the piston is Secured to the pressure disk by means of bolts, 
the preSSure disk also moves with the piston and conse 
quently moves toward the clutch thrust ring positioned on an 
internal Surface of the pneumatic cylinder casing. AS the 
preSSure disk approaches the casing, the clutch is engaged. 
When pressure is released from the internal Space 

between the piston and the casing, braking Springs push the 
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preSSure disk away from the clutch thrust ring thereby 
disengaging the clutch. The braking Springs then press the 
preSSure disk against the brake thrust disk thereby engaging 
the brake. 

Friction elements are located on both sides of a brake 
friction ring positioned between the pressure disk and the 
brake thrust disk. Friction elements are also located on both 
Sides of a clutch friction ring positioned between the pres 
Sure disk and the clutch thrust ring. The friction elements are 
Subject to extensive wear during operation of the invented 
combined clutch and brake apparatus. 
AS a consequence of wear of the friction elements, the 

prescribed clearances between the friction elements and 
their corresponding Surfaces must be maintained in order for 
the invented combined clutch and brake apparatus to operate 
properly. The present invention allows the clearances to be 
efficiently adjusted from either the clutch side or the brake 
Side of the invented combined clutch and brake apparatus to 
maintain the proper clearances. 
From the brake side of the invented combined clutch and 

brake apparatus, the clearances between the brake friction 
ring can band the brake friction ring can be adjusted as 
follows. First, bolts in the adjustment nut are unscrewed 
thereby allowing diametrically opposed T-shaped Stops are 
removed from radial openings in the adjustment nut. The 
lower ends of the T-shaped stops are then removed from 
notches formed in the outer Surface of the brake thrust disk. 
Next, an adjustment nut is rotated as far as required to adjust 
the clearances between the brake thrust disk and the brake 
friction ring. The T-shaped stops are reinstalled and posi 
tioned in the radial openings of the adjustment nut So that the 
lower ends of the Stops enter the circular grooves in the outer 
Surface of the brake thrust disk. The bolts are then Screwed 
into the openings in the adjustment nut. 
From the clutch end of the invented combined clutch and 

brake apparatus, the clearances between the clutch thrust 
ring and the brake friction ring can be adjusted as follows. 
First, three thrust ring bolts which abut the casing are 
loosened and three other thrust ring bolts which extend into 
the casing are unscrewed from threaded openings in a thrust 
ring. Next, gage adjustment washers are removed from 
between the heads of the three second thrust ring bolts and 
the thrust ring. The three Second thrust ring bolts are then 
Screwed into the threaded openings until their free ends abut 
the external Surface of the casing of the pneumatic cylinder. 
When a Set of gage adjustment washers are removed, the 

bolts bring the casing closer to the pressure disk at a distance 
equal to the thickness of the washers removed from the 
bolts. As a result, the distance between the pressure disk and 
the clutch thrust ring is reduced and the clearances between 
the first clutch friction elements and the pressure disk and 
the clearances between the Second clutch friction elements 
and the clutch thrust ring and disks are adjusted. 

Often it is necessary to adjust the axial travel of the piston 
in the annular cavity of the casing. The present invention 
allows the axial travel of the piston to be adjusted by 
removing check-nuts from the bolts connecting the pressure 
disk to the pneumatic cylinder. Adjustment washers can then 
be removed or added as necessary. The check-nuts are then 
replaced on the bolts. Removing adjustment washer reduces 
the distance between the piston and the pressure disk thereby 
decreasing the length the piston can travel axially away from 
the pressure disk. 

OBJECTS OF THE INVENTION 

The principal object of the present invention is to provide 
an improved combined clutch and brake apparatus that can 
be efficiently operated. 
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6 
A further object of the invention is to provide an improved 

combined clutch and brake apparatus that can be efficiently 
maintained. 

Another object of the invention is to provide an improved 
combined clutch and brake apparatus that allows easy Step 
less adjustment of clearances formed as a result of the wear 
of friction elements. 

Another object of the invention is to provide an improved 
combined clutch and brake apparatus that allows easy 
adjustment to the distance that the movable piston will travel 
in the pneumatic cylinder. 

Another object of the invention is to provide an improved 
combined clutch and brake apparatus that allows easy the 
Sealing collars to be efficiently replaced. 

Another object of the invention is to provide an improved 
combined clutch and brake apparatus that has an increased 
service life and safety level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects will become more readily 
apparent by referring to the following detailed description 
and the appended drawings in which: 

FIG. 1 is a cross-sectional side view of a representative 
portion of a preferred embodiment of the invented combined 
clutch and brake apparatus. 

FIG. 2 is a perspective brake end view of the invented 
combined clutch and brake apparatus shown in FIG. 1. 

FIG. 3 is a perspective piston end view of the invented 
combined clutch and brake apparatus shown in FIG. 1. 

FIG. 4 is a detailed cross-sectional side view of the 
connection between a hub, a base of a pneumatic cylinder 
casing, and a thrust ring taken along line A-A in FIG. 3. 

FIG. 5 is a detailed cross-sectional side view of the 
connection between the hub, the base of the pneumatic 
cylinder casing, and the thrust ring taken along line B-B in 
FIG. 3. 

DETAILED DESCRIPTION 

Referring now to the drawings, and particularly to FIG. 1, 
the invented combined clutch and brake apparatus 100 
includes a brake thrust disk 3 with ventilation holes 71, a 
pressure disk 5 with ventilation holes 72, a clutch thrust ring 
11, and a pneumatic cylinder 6 kinematically connected to a 
hub 1. The hub 1 is non-rotatably mounted on a shaft (not 
shown) that is driven intermittently by the clutch. 
The brake thrust disk 3 is mounted on a first end 66 of the 

hub 1. The brake thrust disk 3 is secured to the hub 1 by first 
hub ScrewS 2a. The pneumatic cylinder 6 is mounted on a 
second end 67 of the hub 1 opposite the brake thrust disk 3. 
The pressure disk 5 is positioned between the brake thrust 
disk 3 and the pneumatic cylinder 6 and mounted in a central 
region 68 of the hub 1. The pressure disk 5 is movable along 
splines 4 on an outer surface 69 of the hub 1. 
The pneumatic cylinder 6 includes a casing 7 which is 

movable along splines 4 on the outer surface 69 of the hub 
1. The casing 7 has an annular cavity 30 opening in a 
direction opposite the pressure disk 5 and having ventilation 
holes 31 symmetrically spaced in a base 25 of the casing 7. 
The ventilation holes 31 provide cooling air to the friction 
Zone of the invented combined clutch and brake apparatus 
100. 

A movable piston 8 is movably mounted in the annular 
cavity 30. The movable piston 8 is sealed in the annular 
cavity 30 at the base 25 of the casing 7 by a second sealing 
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collar 10 and at a distal end 28 of the casing 7 by first sealing 
collar 9. The piston 8 forms an exterior face of the invented 
combined clutch and brake apparatus 100. 

Between the movable piston 8 and the casing 7 is an 
internal space. The hub 1 has openings 47 through which 
compressed air passes into channels 48 in the base 25 of the 
casing 7. The compressed air is then fed into the internal 
Space 49 of the pneumatic cylinder 6. Feeding compressed 
air into the pneumatic cylinder 6 actuates the movable piston 
8. 

The casing 7 of the pneumatic cylinder 6 is positioned on 
the hub 1 such that the body can move axially along the 
Splines 4. The pneumatic cylinder 6 can therefore change its 
position relative to the hub 1. A thrust disk 20 is used to 
Secure the casing 7 of the pneumatic cylinder 6 to the Second 
end 67 of the hub 1. The thrust disk 20 is secured to the hub 
1 by second hub screws 2b. 

Referring now to FIGS. 3, 4 and 5, the thrust disk 20 has 
an outer ring of holes Symmetrically Spaced which alternate 
between a thrust disk Smooth openings 21 and a thrust disk 
threaded openings 22. As shown in FIG. 5, first thrust ring 
bolts 23 are inserted through the Smooth openings 21. Spring 
washers 24 are positioned between the heads of the first 
thrust ring bolts 23 and the thrust disk 20. The first thrust 
ring bolts 23 extend into an external surface 29 of the casing 
7 of the pneumatic cylinder 6. 
As shown in FIG. 4, second thrust ring bolts 26 are 

inserted through the threaded openings 22. Gage adjustment 
washers 27 are positioned between the heads of the second 
thrust ring bolts 26 and the thrust disk 20. The second thrust 
ring bolts 26 abut the external Surface 29 of the casing 7 of 
the pneumatic cylinder 6. 

Referring again to FIG. 1, a clutch thrust ring 11 is 
attached to an internal surface 19 of the casing 7 of the 
pneumatic cylinder 6. A clutch friction ring 14 is positioned 
between the clutch thrust ring 11 and the pressure disk 5. A 
brake friction ring 12 is positioned adjacent the clutch 
friction ring 14 between the pressure disk 5 and the brake 
thrust disk 3. 

First pins (not shown) are placed through holes 60 in a 
distal region 61 of the brake friction ring 12 and are attached 
to the frame (not shown) of the machine in which the 
invented combined clutch and brake apparatus 100 operates. 
The first pins allow the ring 12 to move axially and prevent 
the ring 12 from moving radially. Second pins (not shown) 
are also placed through holes 62 in a distal region 63 of the 
clutch friction ring 14 and are attached to the rotatable or 
accelerating parts. The Second pins also allow the ring 14 to 
move axially and prevent the ring 14 from moving radially. 

First brake friction elements 13a are positioned on a 
proximal region 64 of the brake friction ring 12 adjacent to 
the brake thrust disk 3. Second brake friction elements 13b 
are positioned on the proximal region of the brake friction 
ring 12 adjacent to the preSSure disk 5. 

First clutch friction elements 15a are positioned on a 
proximal region 65 of the clutch friction ring 14 adjacent to 
the pressure disk 5. Second friction element 15b are posi 
tioned on the proximal region of the clutch friction ring 14 
adjacent to and the clutch thrust ring 11. 
The pressure disk 5 includes cupS 17 Spaced apart and 

positioned in a region 54 intermediate the central and outer 
portions of the pressure disk 5 below the friction elements 
13, 15. The cups 17 have a closed end 18 and open toward 
the pneumatic cylinder 6. Braking Springs 16 are positioned 
in the cups 17. Each braking Spring 16 is Supported at a first 
end 58 by the closed end 18 of the cup 17. A second end 59 
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8 
of each braking Spring 16 engages recesses 70 in the internal 
surface 19 of the casing 7 of the pneumatic cylinder 6. 

During operation, the friction elements 13 and 15 become 
worn and the stroke of the piston 8 must be adjusted 
accordingly. The adjustment is accomplished by use of bolts 
32 installed through the pressure disk 5 and into the pneu 
matic cylinder 6. Preferably, each of three bolts 32 are 
inserted through one of three holes 52 Symmetrically spaced 
in a base 53 of the pressure disk 5. The holes 52 allow the 
head of the bolts 32 to be positioned completely within the 
width of the pressure disk 5. The bolts 32 pass through the 
ventilation holes 31, through holes 35 in the base 25 of the 
casing 7, and through a proximal region 55 of the piston 8. 
Gage adjustment washers 34 are positioned on the bolts 32 
in a gap between the base 25 of the casing 7 and the piston 
8. The bolts 32 are secured by check-nuts 36 positioned on 
the piston 8 opposite the gage adjustment washers 34. Each 
bolt 32 is surrounded by a gage sleeve 33 which extends 
from the head of the bolt 32 to the gage adjustment washers 
34. 
The wearing of the friction elements 13 and 15 creates 

clearances between the friction elements 13 and 15 and their 
corresponding Surfaces. A means is therefore provided for 
the StepleSS adjustment of the disks to eliminate the clear 
ances and to keep the friction elements 13 and 15 in contact 
with their corresponding Surfaces. 

The unit for StepleSS adjustment of clearances between the 
frictional disks 12 and 14, and also between the disks 5 and 
11, includes an adjustment nut 37 with stiffening ribs 38 on 
its circumference 57. The nut 37 is installed on the distal end 
51 at the external side 50 of the brake thrust disk 3, and the 
device for locking the adjustment nut 37 to prevent it from 
turning around the axis is made, for example, as two 
T-shaped stops 39. The stops 39 are installed diametrically 
opposite to each other on the external side surface 56 of the 
nut 37. 
The vertical cylindrical part 40 of the stop is installed in 

a radial opening 41 made in the adjustment nut 37. The 
specially made lower end 42 of the stop 39 interacts with the 
Same profile Surfaces of one of the Symmetrical grooves 43 
located in a circular pattern on the external Side Surface 50 
of the thrust disk 3 of the brake. The horizontal part 44 of the 
T-shaped stop 39 is rigidly attached by means of bolts 45 to 
a platform 46 made on the external side surface 56 of the 
adjustment nut 37. 

In operation, the invented combined clutch and brake 
apparatus 100 works as follows. After a signal, compressed 
air is fed through the openings 47 in the hub 1, through the 
channels 48 in the base 25 of the pneumatic cylinder casing 
7 and into the cylinder internal space 49 between the 
cylinder casing 7 and the movable piston 8. The compressed 
air causes the piston 8 to move axially away from the casing 
7. 
As the piston 8 moves away from the casing 7, the bolts 

32, gage sleeves 33, the washers 34, and the check-nuts 36 
connecting the pneumatic cylinder 6 and the preSSure disk 5 
force the pressure disk 5 toward the clutch thrust ring 11. As 
a consequence, braking Spring 16 is compressed between the 
casing 7 and the pressure disk 5. At the same time, the 
preSSure disk 5 moves axially away from the Second brake 
friction elements 13b on the brake friction ring 12 thereby 
releasing the brake. AS the pressure disk 5 continues moving 
axially toward the casing 7, the pressure disk 5 presses 
against the first clutch friction elements 15a on the clutch 
friction ring 14 causing the Second clutch friction elements 
15b to press against clutch thrust ring 11 thereby engaging 
the clutch. 
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AS compressed air is released from the internal Space 
between the casing 7 and the movable piston 8, the braking 
Springs 16 force the pressure disk 5 axially away from the 
casing 7. Consequently, the pressure disk 5 releases the 
Second clutch friction elements 15b on the clutch friction 
ring 14 from engagement with the clutch thrust ring 11 
thereby releasing the clutch. Furthermore, the braking 
springs 16 force the pressure disk 5 axially toward the brake 
thrust disk 3 causing the first brake friction elements 13a to 
preSS against the brake thrust disk 3 thereby engaging the 
brake to slow down the driven parts of the invented com 
bined clutch and brake apparatus 100 and to end their 
rotation. 

When the machine is again operated, the above described 
operation is repeated. 

Because friction elements 13 and 15 wear out during 
operation of the invented combined clutch and brake appa 
ratus 100, stepless adjustments must be made to the clear 
ances between the brake friction ring 12 and the brake thrust 
disk 3 and between the clutch friction ring 14 and the clutch 
thrust ring 11. 

The present invention allows the StepleSS adjustments to 
be made from either the clutch end or the brake end or 
Simultaneously from both ends of the engagement unit. 

From the brake end, the clearances between the brake 
thrust disk 3 and the brake friction ring 12 can be adjusted 
as follows. First, the bolts 45 are unscrewed and the dia 
metrically opposed T-shaped stops 39 are removed from the 
radial openings 41. The lower ends 42 of the T-shaped stops 
39 are removed from one of the grooves 43. Next, the 
adjustment nut 37 is rotated as far as required to adjust the 
clearances between the brake thrust disk 3 and the brake 
friction ring 12. The T-shaped stops 39 are reinstalled in the 
external side surface 56 of the adjustment nut 37 and 
positioned in the radial openings 41 Such that the lower ends 
42 of the stops 39 enter one of the grooves 43. The bolts 45 
are then Screwed into place. 
From the clutch end, the clearances between the clutch 

thrust ring 11 and the brake friction ring 14 can be adjusted 
as follows. First, the three first thrust ring bolts 23 are 
loosened and the three Second thrust ring bolts 26 are 
unscrewed from the threaded openings 22. Next, gage 
adjustment washers 27 are removed from between the heads 
of the bolts 26 and the thrust ring 20. The three second thrust 
ring bolts 26 are then Screwed into the threaded openings 22 
until their free ends abut the external surface 29 of the casing 
7 of the pneumatic cylinder 6. 
When a Set of gage adjustment washers 27 are removed, 

the bolts 23 and 26 move the casing 7 closer to the pressure 
disk 5 at a distance equal to the thickness of the washers 27 
removed from the bolts 26. As a result, the distance between 
the pressure disk 5 and the clutch thrust ring 11 is reduced 
and the clearances between the first clutch friction elements 
15a and the pressure disk 5 and the clearances between the 
Second clutch friction elements 15b and the clutch thrust 
ring 11 and disks are adjusted. 

Often it is necessary to adjust the axial travel of the piston 
8 in the annular cavity 30 of the casing 7 of the pneumatic 
cylinder 6. The present invention allows the axial travel of 
the piston 8 to be adjusted by removing the check-nuts 36 
from the bolts 32. Adjustment washers 34 can then be 
removed or added as necessary. The check-nuts 36 are then 
replaced on the bolts 32. Removing adjustment washer 34 
reduces the distance between the piston 8 and the preSSure 
disk 5 thereby decreasing the length the piston 8 can travel 
axially away from the pressure disk 5. 
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10 
SUMMARY OF THE ACHIEVEMENT OF THE 

OBJECTS OF THE INVENTION 

From the foregoing, it is readily apparent that we have 
invented an improved combined clutch and brake apparatus 
having increased reliability and Safety and an increased 
Service life. 
By providing a pneumatic cylinder having a movable 

piston positioned in an annular cavity in the casing of the 
cylinder where the movable piston forms an exterior face of 
the invented combined clutch and brake apparatus, the 
present invention allows easy access to perform a fast 
replacement of worn out Sealing collars in the pneumatic 
cylinder. 
The present invention also provides a means for Simple 

time-Saving StepleSS adjustment of clearances between the 
friction elements and the clutch and brake disks caused by 
wear to the friction elements. 

Similarly, the distance that the movable piston will travel 
can be efficiently adjusted as desired. 

Further, the present invention allows a failed Sealing 
collar to be replaced efficiently. 
AS a consequence, the present invention allows the clear 

ances between the friction elements and the clutch and brake 
disks and the distance that the movable piston will travel to 
be Serviced in less than 3 minutes. The present invention is 
an apparatus than operates more economically than hereto 
fore has been possible. 

It is to be understood that the foregoing description and 
specific embodiments are merely illustrative of the best 
mode of the invention and the principles thereof, and that 
various modifications and additions may be made to the 
apparatus by those skilled in the art, without departing from 
the Spirit and Scope of this invention, which is therefore 
understood to be limited only by the Scope of the appended 
claims. 
What is claimed is: 
1. A combined clutch and brake apparatus, comprising: 
a hub non-rotatably mountable on a shaft that is driven 

intermittently, 
Said hub having a first end and a Second end; 
a brake thrust disk secured on said first end of said hub; 
a pneumatic cylinder positioned on Said Second end of 

Said hub comprising: 
a casing Slidably mounted on Said Second end of Said 

hub; 
Said casing having a base, a distal end, an internal 

Surface adjacent Said brake thrust disk, and an annu 
lar cavity opening opposite Said brake thrust disk, 

a movable piston movably mounted in Said annular 
cavity; 

a first Sealing collar positioned between Said piston and 
Said distal end of Said casing, and 

a Second Sealing collar positioned between said piston 
and Said base of Said casing; 

a pressure disk slidably mounted on a central region of 
said hub; 

Said pressure disk having a proximal region, a central 
region and a distal region; 

an elastic member between Said preSSure disk and Said 
internal Surface of Said pneumatic cylinder, 

a clutch thrust ring positioned adjacent Said internal 
Surface of Said casing; 

a brake friction ring positioned between Said brake thrust 
disk and Said pressure disk, 
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Said brake friction ring having a first brake friction 
element engageable with Said brake thrust disk and 
having a Second brake friction element engageable with 
Said pressure disk, and 

a clutch friction ring positioned between Said pressure 
disk and Said clutch thrust ring; 

Said clutch friction ring having a first clutch friction 
element engageable with Said pressure disk and having 
a Second clutch friction element engageable with Said 
clutch thrust ring, 

wherein Said movable piston has an outer Surface that 
forms an external face of the combined clutch-brake 
apparatuS. 

2. The combined clutch and brake apparatus of claim 1, 
wherein Said clutch thrust ring is mounted on Said internal 
Surface of Said casing. 

3. The combined clutch and brake apparatus of claim 1, 
wherein said brake thrust disk further comprises brake thrust 
disk ventilation holes for providing ventilation to the com 
bined clutch-brake apparatus. 

4. The combined clutch and brake apparatus of claim 3, 
wherein Said brake thrust disk ventilation holes are cylin 
drical openings Symmetrically Spaced in a central region of 
said brake thrust disk. 

5. The combined clutch and brake apparatus of claim 1, 
wherein Said preSSure disk further comprises preSSure disk 
ventilation holes for providing ventilation to the combined 
clutch-brake apparatus. 

6. The combined clutch and brake apparatus of claim 5, 
wherein Said preSSure disk ventilation holes are cylindrical 
openings Symmetrically Spaced in Said central regions of 
Said pressure disk. 

7. The combined clutch and brake apparatus of claim 1, 
wherein said brake thrust disk is secured to said hub by first 
hub screws. 

8. The combined clutch and brake apparatus of claim 1, 
wherein Said hub has axial Splines for allowing guided axial 
movement of Said pressure disk and Said casing of Said 
pneumatic cylinder. 

9. The combined clutch and brake apparatus of claim 1, 
wherein Said pressure disk has at least one cup positioned in 
the outer region of Said pressure disk and wherein Said cup 
has a closed end adjacent Said brake thrust disk and an open 
end adjacent Said pneumatic cylinder. 

10. The combined clutch and brake apparatus of claim 9, 
wherein Said internal Surface of Said casing further com 
prises at least one receSS corresponding to Said at least one 
cup and wherein Said elastic member further comprises at 
least one braking Spring having a first end mounted in Said 
closed end of Said cup and having a Second end mounted in 
a receSS in Said internal Surface of Said casing. 

11. The combined clutch and brake apparatus of claim 10, 
wherein Said at least one cup further comprises three cups 
Symmetrically spaced in Said outer region of Said pressure 
disk, wherein Said at least one braking Spring further com 
prises three braking Springs, wherein Said at least one receSS 
further comprises three recesses in Said internal Surface of 
Said casing, and wherein each braking Spring is mounted 
between a cup and a corresponding receSS. 

12. The combined clutch and brake apparatus of claim 1, 
further comprising a means for friction element adjustment 
of clearances caused by friction element wear. 

13. The combined clutch and brake apparatus of claim 12, 
wherein said brake thrust disk further comprises: 

an outer Surface; and 
grooves Symmetrically Spaced in a circular pattern on Said 

outer Surface of Said brake thrust disk. 
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12 
14. The combined clutch and brake apparatus of claim 13, 

wherein Said means for friction element adjustment of 
clearances further comprises: 

an adjustment nut for adjusting the clearances between 
said brake thrust disk and said first brake friction 
element on Said brake friction ring, 

Said adjustment nut positioned on Said outer Surface of 
Said brake thrust disk, 

Said adjustment nut having a platform formed on the 
external Side Surface of Said adjustment nut, 

Said adjustment nut having a radial opening, and 
a T-shaped Stop for preventing axial rotation of Said 

adjustment nut, 
Said T-shaped Stop having a horizontal part rigidly 

attached to Said platform by bolts and having a vertical 
part passing through Said radial opening in Said adjust 
ment nut, 

Said vertical part of Said Stop having a lower end posi 
tioned in one of Said grooves. 

15. The combined clutch and brake apparatus of claim 13, 
wherein Said means for friction element adjustment of 
clearances further comprises: 

a Second T-shaped Stop diametrically opposed to Said first 
T-shaped Stop for Securing Said adjustment nut into one 
of Said grooves, 

wherein Said T-shaped Stop is Secured to a Second plat 
form formed in a Second end of Said adjustment nut. 

16. The combined clutch and brake apparatus of claim 12, 
wherein Said means for friction element adjustment further 
comprises: 

a thrust ring mounted to Said Second end of Said hub; 
Said thrust ring having Smooth openings and threaded 

openings, 
first thrust ring bolts positioned in Said Smooth openings 

and extending into Said base of Said casing; 
Second thrust ring bolts positioned in Said threaded open 

ings and abutting Said base of Said casing, and 
gage adjustment washers positioned on Said Second thrust 

ring bolts between a head of the second thrust ring bolt 
and Said thrust ring; 

wherein removing gage adjustment washers from Said 
Second thrust ring bolts reduces the clearances between 
said first clutch friction element and said clutch thrust 
ring and between Said Second clutch friction element 
and Said pressure disk. 

17. The combined clutch and brake apparatus of claim 16, 
further comprising Second hub Screws for connecting Said 
thrust ring to Said Second end of Said hub. 

18. The combined clutch and brake apparatus of claim 16, 
wherein: 

Said Smooth openings are three Smooth openings Sym 
metrically Spaced on Said thrust ring, 

Said threaded openings are three threaded openings Sym 
metrically Spaced on Said thrust ring, 

Said Smooth openings alternate with Said threaded open 
ings, 

said first thrust ring bolts are three first thrust ring bolts; 
Said Second thrust ring bolts are three Second thrust ring 

bolts, and 
Said gage adjustment washers must be removed in equiva 

lent numbers from each of Said three Second thrust ring 
bolts to reduce the clearances between Said first clutch 
friction element and Said clutch thrust ring and between 
Said Second clutch friction element and Said pressure 
disk. 
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19. The combined clutch and brake apparatus of claim 1, 
further comprising a means for piston Stroke adjustment not 
requiring disassembly of the combined clutch and brake 
apparatuS. 

20. The combined clutch and brake apparatus of claim 19, 
wherein Said means for piston Stroke adjustment further 
comprises: 

a hole in Said base of Said pressure disk, 
a bolt having a head and a bolt shaft having a threaded 

end; 
a pneumatic cylinder ventilation hole in Said base of Said 

casing; and 
an opening in a proximal region of Said movable piston; 
wherein Said bolt is positioned in Said hole in Said base of 

Said preSSure disk Such that Said head of Said bolt abuts 
edges of Said hole in Said pressure disk, 

wherein Said bolt shaft extends through Said pneumatic 
cylinder ventilation hole and through Said opening in 
Said proximal region of Said movable piston; and 

wherein Said threaded end extends beyond Said casing. 
21. The combined clutch and brake apparatus of claim 20, 

wherein Said means for piston Stroke adjustment further 
comprises: 

a check-nut mounted on Said threaded end of Said bolt 
exterior to Said movable piston; 

a gage sleeve Substantially Surrounding Said bolt shaft of 
said bolt between said head of said bolt and said 
movable piston; and 

at least one adjustment washer positioned on Said bolt 
between Said movable piston and Said casing and Said 
gage sleeve; 

wherein removing an adjustment washer reduces a dis 
tance between Said piston and Said pressure disk 
thereby decreasing the length Said piston can travel 
axially away from Said preSSure disk. 

22. The combined clutch and brake apparatus of claim 20, 
wherein Said means for piston Stroke adjustment further 
comprises: 

three holes Symmetrically Spaced in Said proximal region 
of Said pressure disk, 

three bolts; 
wherein each bolt has a head and a bolt Shaft having a 

threaded end; 
three pneumatic cylinder ventilation holes Symmetrically 

Spaced in Said base of Said casing and aligned with Said 
three holes in Said base of Said pressure disk; and 

three openings Symmetrically Spaced in Said proximal 
region of Said movable piston and corresponding to 
Said three pneumatic cylinder ventilation holes, 

wherein Said bolts are positioned in Said holes in Said base 
of Said pressure disk Such that each head of Said bolts 
abuts edges of Said holes in Said pressure disk, 

wherein Said bolt shafts extend through Said pneumatic 
cylinder ventilation holes and through Said openings in 
Said proximal region of Said movable piston; and 

wherein said threaded ends of said bolt shafts extend 
beyond Said casing. 

23. The combined clutch and brake apparatus of claim 22, 
wherein Said means for piston Stroke adjustment further 
comprises: 

a check-nut mounted on each of Said three threaded ends 
of said bolts exterior to said movable piston; 
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14 
a gage sleeve Substantially Surrounding each of Said bolt 

shafts of said bolts between said heads of said bolts and 
Said movable piston; and 

an at least one adjustment washer positioned on each of 
Said bolts between Said movable piston and Said casing 
and Said gage sleeves, 

wherein an equivalent number of adjustment washers are 
mounted on each of Said bolt shafts, 

and wherein removing an adjustment washer from each of 
Said three bolts reduces a distance between Said piston 
and Said pressure disk thereby decreasing the length 
Said piston can travel axially away from Said pressure 
disk. 

24. A combined clutch and brake apparatus, comprising: 
a hub non-rotatably mountable on a shaft that is driven 

intermittently, 
Said hub having a first end and a Second end; 
a brake thrust disk secured on said first end of said hub; 
a pneumatic cylinder positioned on Said Second end of 

Said hub comprising: 
a casing Slidably mounted on Said Second end of Said 

hub; 
Said casing having a base, a distal end, an internal 

Surface adjacent Said brake thrust disk, and an annu 
lar cavity opening opposite Said brake thrust disk, 

a movable piston movably mounted in Said annular 
cavity; 

wherein Said movable piston has an outer Surface that 
forms an external face of the combined clutch and 
brake apparatus; 

a first Sealing collar positioned between Said piston and 
Said distal end of Said casing, and 

a Second Sealing collar positioned between said piston 
and Said base of Said casing; 

a pressure disk slidably mounted on a central region of 
said hub; 

Said pressure disk having a proximal region, a central 
region and a distal region; 

an elastic member between Said preSSure disk and Said 
internal Surface of Said pneumatic cylinder, 

a clutch thrust ring positioned adjacent Said internal 
Surface of Said casing; 

a brake friction ring positioned between Said brake thrust 
disk and Said pressure disk, 

Said brake friction ring having a first brake friction 
element engageable with Said brake thrust disk and 
having a Second brake friction element engageable with 
Said preSSure disk, 

a clutch friction ring positioned between Said pressure 
disk and Said clutch thrust ring; 

Said clutch friction ring having a first clutch friction 
element engageable with Said pressure disk and having 
a Second clutch friction element engageable with Said 
clutch thrust ring, 

a means for friction element adjustment of clearances 
caused by friction element wear; and 

a means for piston Stroke adjustment not requiring disas 
Sembly of the combined clutch and brake apparatus. 
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